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We Claim: 

5I 1 . A microparticle/having an adsorbent surfac^, said microparticle comprising: 
a polymer sel^ted from the group consistihg of a poly(a-hydroxy acid), a 
D6'lyhydroxy butyric apfd, a poiycaprolactcne, a poly,6rthoester, a polyanhydride, and a 
polycyanoacrylatcy&id 
ergent. 

2. The microparticle of claim 1 , flirthe/ comprising a first biologically active 
macromolecule adsorbed on the surface thereo/, wherein the first biologically active 
macromolecule is at least one member selectefl from the group consisting of a polypeptide, 
polynucleotide, a polynucleoside, an antigen/ a.pharmaceutical, a hormone, an enzyme, a 
transcription or translation mediator, an intyermediate in a metabolic pathway, an 
immunomodulator, and an adjuvant. 
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3. The microparticle of clain/( 2, further comprising a second biologically active 
macromolecule encapsulated withii/said microparticle, wherein the second biologically active 
macromolecule is at least one mehiber selected from the group consisting of a polypeptide, a 
polynucleotide, a polynucleoside, an antigen, a.pharmaceutical, a hormone, an enzyme, a 
transcription or translation mediator, an intermediate in a metabolic pathway, an 
immunomodulator, and anyadjuvant. 



4. The microj^^icle of any of claims 1 -3, wherein the microparticle comprises a 
r^-5U^oly(a-hydroxy acid) seldtted from the group consisting of poly(L-lactide), poly(D,L-lactide) 
and poly(D,L-lactide-co-glycolide). 



5. The microparticle o^ny of claims I -4, wherein the microparticle comprises 
poly(D,L-lactide-co-g]ycolide). 
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6. The microparticle of any of claims 1-5, wherein the detergent is a cationic detergent. 



7. The microparticle Af any of claims 1-5, wherein the detergent is an anionic detergent. 




8. The microparticle of any of clain^l -5, wherein the detergent is an nonionic 
detergent. \^ 

^ 9. The microparticle of any of claims 2-8, wherein the first biologically active 
macromolecule is an antigen selected fror^i the group consisting of gpl20, p24gag, p55gag, and 
Influenza A hemagglutinin antigen. 

10. The microparticle of any of claims 2-9, wherein the first biologically active 



macromolecule is a polynucleotide which 



encodes gpl20. 



12. The microparticle of any of cl; 



;4i5 11. The microparticle of any of cla^s 3-10, wherein the second biologically active 

\^ macromolecule is an adjuvant. 



ims 1-11, wherein the adjuvant is an aluminum salt. 



20 13. A microparticle composition^comprising a microparticle of any of claims 1-12 and a 

pharmaceutically acceptable excipient. 
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14. A microparticle composition comprising a microparticle according to any of claims 
1-13, further comprising an adjuvant.) 




15. A micropartioJe composition of claim 14, wherein the adjuvant is a member selected 
om the group consisting d( CpG oligonucleotides, LTK63, LTR72, MPL, and an aluminum 
sah. 



30 16. A microparticle competition of claim 15, wherein the adjuvant is an aluminum salt 

which is aluminum phosphate. 
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17. A method of producing a niicropaiyde having an adsorbent surface, said method 
comprising the steps of: 

(a) dispersing a mixture of a nfclymer solution and a detergent, wherein the 

polymer solution comprises a polymer selected from the group consisting of a polyCa-hydroxy 

acid), a polyhydroxy butyric acid, a polycAprolactone, a polyorthoester, a polyanhydride, and a 

polycyanoacrylate, wherein the polymer/fs present at a concentration of about 1% to about 30% 

/ * 

m an organic solvent, and wherein thcyfletergent is present in the mixture at a weight to weight 
detergent to polymer ratio of from abbut 0.00001 : 1 to about 0. 1 : 1 ; and 

(b) removing the orgknic solvent from the emulsion. 

18. The method ofWiVu 17 wherein the detergent is an anionic detergent. 




19. The method of cfalrta 1 7 wherein the detergent is a cationic detergent. 



20. The method of-etefm-iTwEereijp^i^^ is a nonionic detergent. 



"20 



[21. The metho d 
weight detergent to pc 



of any of claims 17-20 wherein the detergent is present at a weight to 
ymer ratio of from about 0.0001:1 to about 0.01:1. 



22. The methoffl of any of claims 1 7-20 wherein the detergent is present at a weight to 
weight detergent to polWer ratio of from about 0.001 :1 to about 0.01:1. 



23. The method bf any of claims 17-20 wherein the detergent is present at a weight to 
25 weight detergent to polylner ratio of from about 0.005 : 1 to about 0.01 : 1 . 



24. The method (jf any of claims 1 7-23, wherein the microparticle comprises a poly(a- 
hydroxy acid) selected from the group consisting of poly(L-lactide), poly(D,L-lactide) and 
poly(D,L-lactide-co-glyc()lide). 
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25. The method of c]aim\24, wherein the microparticle comprises poIy(D,L-lactide-co- 
glycolide). 



26. The method of claim ^^/-^ivherein the microparticle comprises poIy(D,L-lactide-co- 
glycolide) present at a concentratiojjfof about 3% to about 10%. 

-j-"27, A method of producing a microparti/le having an adsorbent surface to which a 
biologically active macromolecule has been aasorbed, said method comprising the steps of: 

(a) emulsifying a mixture of^ polymer solution and a detergent to form an 
emulsion, wherein the polymer solution /omprises a polymer selected from the group consisting 
of a poly(a-hydroxy acid), a polyhydn^ixy butyric acid, a polycaprolactone, a polyorthoester, a 
polyanhydride, and a polycyanoacr/iate, wherein the polymer is present at a concentration of 
about 1% to about 30% in an organic solvent, and wherein the detergent is present in the mixture 
at a weight to weight detergejaff to polymer ratio of from about 0.00001 : 1 to about 0. 1 : 1 ; 

(b) removing the organic solvent from the emulsion, to form said microparticle 
having the adsorbent surface; and 

(c) ^^^^^^^^dsorbing the macromolecule to the surface of the microparticle. 

of claiJi 



28. The method 
from the group consisting of a^ 
a hormone, an enzyme, a tran; 



gajh^ay, an immunomodulator,^ an antigen, and an adjuvant 





27, wherein the macromolecule is at least one member selected 
rmaceutical, a polynucleotide, a polynucleoside, a polypeptide, 
n or translation mediator, an intermediate in a metabolic 



The mefliod of any of claims 27-28, wherein the macromolecule is an antigen 
the group consisting of gpl20, p24gag, p55gag and Influenza A hemagglutinin 



30. The method of c 
encodes gpl20. 




, wherein the macromolecule is a polynucleotide which 
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31. The method of any of claims 27-30 wherein the detergent is present at a weight to 
weight detergent to polymer ratio tof from about 0.0001:1 to about 0.01:1. 

32. The method of any of cmims 27-30 wherein the detergent is present at a weight to 
weight detergent to polymer ratio ofraom about 0.001 : 1 to about 0.01 : 1 . 




33. The method of any of c^^fins 27-30 wherein the detergent is present at a weight to 
weight detergent to polymer ratio of from about 0.005: 1 to about 0.01 : 1 . 



34, A microparficle made according to the method of any of claims 17-33. 



35. A microparticle compilation comprising a microparticle of claim 34 and a 
pharmaceutically acceptable excfltKei 




/ 36. A method of producinjg a microparticle composition comprising a microparticle 
^ving an adsorbent surface to which a biologically active macromolecule has been adsorbed, 
said method comprising the steps of: 

(a) emulsifying a mixture of a polymer solution and a detergent to form an 
emulsion, wherein the polymer/solution comprises a polymer selected from the group consisting 
of a poly(a-hydroxy acid), a pdlyhydroxy butyric acid, a polycaprolactone, a polyorthoester, a 
polyanhydride, and a polycyarioacrylate, wherein the polymer is present at a concentration of 
about 1% to about 30% in an Organic solvent, and wherein the detergent is present at a weight to 
weight detergent to polymer ijktio of from about 0.00001 : 1 to about 0. 1 : 1 ; 

(b) removing tj^e organic solvent from the emulsion, to form said microparticle 
having the adsorbent surface 

(c) adsorbing/the macromolecule to the surface of the microparticle; and 
^ (d) combining the microparticle having the adsorbed macromolecule from step (c) 

with a pharmaceutically af::ceptable excipient to form said microparticle composition. 



37. A microparticle; 




^tibn'oiade according to the method of claim 36. 
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38. A method ofUelivering a therapeutically effective amount of a macromolecule to a 
vertebrate subject comprising the step of administering to the vertebrate subject a microparticle 
composition of any of claims 13-16, 35, or 37. 

39. Use of a microp^flicle composition of any of claims 13-16, 35, or 37 for diagnosis of 
a disease. 

40. Use of a micropartidje composition of any of claims 13-16, 35, or 37 for treatment of 
a disease. 

41. Use of a micropartiaje Vpflrtposition of any of claims 13-16, 35, or 37 for a vaccine. 




42. Use of a microparticle co|piposition of any of claims 13-16, 35, or 37 for raising an 
immune response. 

43. A microparticle hailing an adsorbent surface, said microparticle comprising: 
a biodegradable polymer; and 
a detergent/ 



44. The micropartijtle of claim 43, further comprising a first biologically active 
macromolecule adsorbed ©n the surface thereof, wherein the first biologically active 
macromolecule is at leastf one member selected from the group consisting of a polypeptide, a 
polynucleotide, a polynwcleoside, an antigen, a.pharmaceutical, a hormone, an enzyme, a 
transcription or translamon mediator, an intermediate in a metabolic pathway, an 
immunomodulator, and an adjuvant. 



(X^*^^^ 45. The microparticle J^f claim 44, further comprising a second biologically active 
lacromolecule encapsulated wiWiin said microparticle, wherein the second biologically active 
miacromolecule is at least one mender selected from the group consisting of a polypeptide, a 
polynucleotide, a polynucleoside, amantigen, a pharmaceutical, a hormone, an enzyme, a 
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transcription or translation mediator, an intermediate in a metabolic pathway, an 
immunomodulator, ana an adjuvant. 

46. A micropartiqle composition comprising a microparticle of any of claims 44-45 and a 
pharmaceutically acceptable excipient. 

47. The microparticlA composition comprising a microparticle according to claim 46, 
further comprising an adjuvant 



ao 



48. Use of a microparticld composition of any of claims 46-47 for diagnosis of a disease. 

49. Use of a microparticle composition of any of claims 46-47 for treatment of a disease. 



50. Use of a microparticle c( 



ills 



(ition of any of claims 46-47 for a vaccine. 



5 1 . Use of a microparticle comftosition of any of claims 46-47 for raising an immune 
response. 





